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rNTnODlJClIUN TO TUh' UNIT 



Unit Do Hcr'iUion 
Subject Arc^ n I Social Studlei 

Topto; Energy supply and demaad In the United States 
betweaii 1975 and 1986. 

Abstract I This unit o^lorea the possible effects Oi the thirteen 
main enerBr-ralated dec li Ions proposed President ^'ord*a 
1975 State of the Un^on Address, Th*^! prop'am FUTUHl 
the base of the unit simulates tho efleots of any comb uatlnn 
of the decisions on energy aupply and consumptlun, on 
domestlo production and reserves, and on pollution, 

Computer Language! BASIC 

Grade Level: 9-12 

Program 'Name! FUTUnE 
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Raagons for studytng the Unit 

Three of tbe wjowt Imporfant Isbuqs facing the world today are the shortage 
of en©i'^.#-«tionomlc problums, and pollution. At least part of the difficulty 
In deal^g with these InmsB Is attributable to their Interdependenooi the 
^er^ erlils produaefl floonomle pioblemsi the eoonomyf In Us Induetrlal 
outputi proUueei ^Uutloni the pollution probletfi Is m taportant constraint In 
ohooslng solutions to the energy crisis. Beoause of this lnt6rdependonoe» 
deylslons relating to onerfflr, tho economyt and poUutlou are extreme^r 
oomplM^ The U.S. has goals In eaoh of the areas thi^ are 'incompatible 
with goals in the other areas. Solutions for the energy oris Is may create 
more serloufi eoonomlo and pollution problems! strengthening the eoonomy 
may lead to more serious ener^ and poUutlon problems i raduokng the level 
of polluHon may depress the economy and cause p'eater ener^^ shortages « 

pmposo of this unit is tc provide students with an appreolatlon of tho 
complexity of energy '-related decisions 1^ allowing thorn to out the deolsloiis 
President Ford proposed In hie 197S State of the Union Address In their 
attempts to solve the enerCT^ problem wllhmit Increasing Inflation Bnd pollution. 
Even though Preildent Ford*s energy plau is several years old, its goals address 
energy problems whloh still ponfro^ our oountity today* President Carter also 
t has emvgy independence as one of the top priorities of his adrnlnlstratlon* 

Although the two presidents' plane differ lomewimts this unit Is still appropriate 
for study as an example of a comprehensive enorK^ pl^* ' It may be desirable to 
esrtend this unit to include a comparison and analysii of President Carter^ s energy 
plan. . . 

Us tog the computer simulation called FUTUBl, the student selects among the 
thirteen proposed decisions and evaltmtes their effects on the energr Md 
pollution problems using a computer elmulatlon oi^ed FUTURE. The use of the 
compter Is made necessary by the great complexly of the simulatloni energy 
consumption by five users from each of five sources and pollution of eight 
different categories are differentially affected by thlrtec.n possible decisions 
over a time spsm of ten years. 



This tmlt allows students to make ener^-related declolons like those propoied 
for Project Independence, When the unit Is completed, the students should be 
able toi 



Ob|ectlvee 



1. 



List the goals and options associated with Project Independence. 



2. 



Describe the effect of each option on 



Ener^ supply and consumption 



b. 



Domestic producdon of oil, .natural gas and coal 



c. 



PoUutlon 



ERIC 
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3. Desorlbo the reiatlvo effects of InGreuatng energy flupply and 
reducing energy demand on 

a* Total consumption 

b. Donqiestlc production and reserves of oil, natural 
gas» and coal 

d. Pollution 

4* Desorlbo m ener^ plan whloh optimizes the trada-off between 
reducing dependence on Imported fuol and l0vel of pollution. 
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UACKGROUND mrOEMATION 



This seotlon provides backjfTound Lt^oraiatlon In five areas ralevant to 
PvBBidmt Ford's tenefca for Project IndependenoQ as defined In his State 
of Om Union Af^dress» 1975« It dlscusaes oonaept of Independencey tba 
genelral ettentB of ProJieot tedependenaei eleotrlot^ aonaiunptlon» gsothesrm^ 
and solar anersry and gasoline consumpfclon, Mtbou^ the student matorlal 
for the V,B, lner0r FUTTOE unit does not deal directly wltti of tht^ae 
anasp It provides a oontext In which they can be dlsougsed. Th& foUowing 
baol^ound U^orinatlon Ln oaoh area ootioludes ^Uh quetitlons which you nalght 
wish to use In olass dtgousslon or m the basis of class projeots, 

peflnliig Indep cindonoe 

The Arab oil erabargo began In OoiiMjer 1073. In Novanaber 1973 1 
President Nbcon proposed Projeet Indepondeneet which he defined as **tha 
potential to meet our own enevgy needs without dependkig on any foreign 
©neniy—forelgn inersr soureea,-- He suggested that the goed of total self* 
sufficiency qouW be met by 1980, 

President Tord baa rediiflned Project Independerioe as meaning the degree of 
aalf^suffleleney neeeHsaiy to avoid economic disruption froni the wlthhdldlng of 
ener^ by foreign suppliers. This da^ee of self-sutflolency does not mean 
zero bnporte- It means outtb^ oil tmporti to abuat 4 million barrels of oil 
a ABy In 1985 (about 8 x lO^^BTU^s per year), the amount Imported during 
the oil embargo from .non -Arab suppliers* 

Study Questions 

1. According to the FUTURE simulatlont Is It possible to have total 

self-sutflclency by 1980? gy 198B? Why do you thli^ President Nixon 
proposed total self-suffloleney as a goal? 

2* Does President Ford's plan cut oil Imports to 4 million barrels a day 
by 1985? Why do you thtak President ford proposed cutting Imports 
to 4 million barrels a day as a' go^7 

General Etfeets of Project Independence 

Following are four of the major effects anticipated from Project Independer.cei 

• EnerQr prices would Inareasa. Gasoline is e^ooted to stabilize 
at $.68 per gallon, Assumbag a 5% ^t^ual rata of lnflatlain» the 
prlea of gasoline would be $1 per gallon In 1985* \i 



ERiC . , ; 



• ERytronp iantM would Increase du^ to tncroased use of 
hl^-iulflir eoali Inoraaaed strlp-mUilng of coal and surface 
BiUilrig of oil shale p Increased use of nuolear reactors to genorute 

• Eoonomlo liiatabUlty might rasiUt from an Inflatlonaxy Increas© 
In enerar prices and an Interest-raising demand for moniy by 
Industries attenapttog to meet the goal of Projeet ^dependence 
(ablftlng from oil and gas to ooaU develDplng s^thetlc oil and 
gaaj producing cars with 40% better mileage* etc.) Thlfl ml|^t 
lead to greater tmcmploymGnt and a recession. On the othar hand, 
the activity iitimulated by new developrneftt could, in the long run, 
Improve ccononilc condltlonfli 

• International ralatloui might he threatened If other countrlee see 
Project Independence as a new isalatlonlsm^^that Is, we solve our 
own eneror problem by relying on our domestic resourcea, butp 
we don't help coratrles having fewer resources, e.g* Japant 
solve their enero^ problem. President Ford has tried to reasaure 
our aUlesp saying that Project Independence will enable the United 
States to help the rest of the wtirld 1^ allowing us to eventually 
become a major ej^orter of ©ner^, 

\ . . 

Stud y Quastlona 

1^ President Ford's goal was to reduce our dependence on Impcrt^ oil*' to 
attempting to achieve this goaU howevert we Je^ardl2e other goalS'»*'llke 
low enerBr prices, an unpoUuted envlroMaent, eoohomle stability, and i 
good International relations, Which of these five goals do you think Is 
most IxQportmt? Why? Defend your choice apilnst sondeona who disagrees 
with you, 

2, Play the role of a consumer, the president of a large labor unlonp a 
member of the Sierra Club, or a representative of the Japmese 
govemnfeiit- Which of the five goals do you think Is most important? 
Why? Defend your bholce agatast someone playUig another role who 
disagrees with you# 

Electricity Consumption . 

Electrical utttUles are luilque as users of mev^ In that they produce as well 
as consume energy. The euer^ produced by the electrical utilities Is 
coniunaed by two of the five ener^ users assumed thi FUTURE programi 
Industry md resldentlal/coDamorclal. 

Predicted eleetrlclty couiumptlon for 1978 Mid 1985 Is shown below* These 
flares assume that 1975 trends continue, I.e. , that no Project ^dependence 
decisions are made. The nimbers are In units of BTU K lO^^. 

' - ^ , - . 5 ' ' 



USER* 




1975 


1 

1085 


Industry 




3.4 


6.9 


Reflldentlal/C 


onimerclal 


5.3 


13.9 




' Total 


a. 7 


20.8 



Ifoii wiU nottae that the totals are about 40% of the ener^ consunad by 
aleotrlcal ulUltlea In a standard (no deoIsloM) run of FUTUKE. This 
Im beoauso the conversion ©fftcleney for olectriol^ ipneratlon Is about 
40% ; 60% of the Input emrgy la lost. 

TTou will alao notlco that resldentlal/eommerolal users confltume most of 
the electric IQ^, 61% In 1975 and 6?% In 1983. Table. 1. shows spaelflo 
residential uaaa of ener^ In a single home. You may wl^h to uae theis 
data In asking etudents^ to conalder how they might conserve electrlelty Ln 
their homes. The aetu^ numbers, wbloh apply to an average*-slMd horns In 
Portland, Oregon^ are not as boiportant as ttie relative al^e of the nimbera 
as reflleDted 1^ the figures for percent of the totflJL, 

The greataat use of \ residential electricity is for heating. One obylous way^ 
to Donsarve elaotrloify used for heating is to lower the thermostat setting. 
Table 2 ahowa annual electrlalty conamiiptlon for heating at dltferent thermostat 
gattlngs. As this table ahowa* the ener©^ savings la 3*1% for every degree 
the thermoatat aattlig is lowered. As with Table 1, tto Table 2 data apply 
to a typical home In Portland^ Oregon, 

Ano^ar way to save on heating Is to Insulate a tome. It Is esMrnatad that 
ftill Insulatloa as opposed to the atandard Inaulatlon present hi most homest 
wiU raduea electric Ity consumption for heating 1^ ^bout 20%. 

AAeT heating, the greatest residential use of eleotrlo(^ Is for the water 
heater. It li^es 1 kUowatt-hour of electricity (3,412 BTU's) to raise the 
tamperatur© of 4.1 g^ons of water 100 degrees. An automatic dlshwaiher 
requlras 8 to 10 gallons of hot water, A tub bath retires, 10 to 15 ^llons 
of hot watari a shower requires 8 to 12 gallons; Autom^lc clothes washing 
requires about 18 gallons of hot water. 



i . 

* Soureei Hu^es, B. Public Pol Icy i U.S, Etier^, Eaylroruaent 
mi Eoonomlo Problems, American PolttlQal Sotefice Assoc lat Ion, 
Washington, D.C7, 1974. 
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Electric Hmi 


ya, 000 


9,83 


69,04 


Water Heater (faniUy of 4) 


7,200 




14,77 




2,400 


,82 


4.92 


Lighting 


1, 800 


,61 


3, 66 


Rofri^ratof/Frnpzpr ^r^tnnflnrfl) 


1 , 200 


,1! 


2, -If* 


Food Freezer (20 cubi« fmi) 


i,aoo 




2,46 


DlshwnHhc^r (includes hot wnter) 


1,200 


-n. 


2,46 


Clothea Dryer (5 loads a week) 


1,200 


• 41 


2,46 


FurnacQ Fan 


uoao 


.37 


2, 22 


TV (com) 


flOO 


.20 


1,20 


Stereo/Radio 


480 


. 16 


,96 


TV (blaek md white) 


360 


a2 


.72 


EloctrlQ ataiikat 


300 


. 10 


*§0 


Iron 


240 


.08 


,48 


AutoiDEtio Washer (hot watar 
not Ina laded) 


4 OKI 






Fry Pan \ 


m 


, 06 


,36 


Radio 


UQ 


.06 


.36 


fiotfee Makeir 


120 


.04 


,24 ' 


WaEte Disposer 


60 


.02 


,11 


Toaster 


60 


,02 




TOTAL 


48,840 


16.65 





THERMOSTAT SETTING AND YEARLY KLKCTHICiTY 
CONSUMPTION FOH HEATING* 







BTU X 10*^ 


700 eONSUMPTlbN 


i 75 
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38,264,0 


11.35 


IS, 5 




32,371.2 


1 1 , OS 


I'?.. 4 


73 


31,478, 4 


74 


9, 3 


72 


30,385. (5 


10,44 


0.2 


71 


29,fi92.8 


10, 13 


3. 1 


70 


28,800.0 


9. 83 
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69 


27,907.2 


9. 53 


-3, 1 


68 


27,014.4 


9. 22 


-6, 2 


67 ' 


26,121,6 


, 3. 92 


-9. 3 


66 


25,228.8 


8. 61 


-12,4 


65 


24,336.0 


8.31 


-15.5 



* Source! Pacific. Power and Light Company 



; \ 9 1., Wbat can u tadlvtAml oUIms 6& tp^rechiGe tlie coosus^ptlom of , 

2. Bow will redttotng kte, ecbsmiiptLw of eleclrl^I^ dofmdltttot « 

' on tm^it^ bU md natwd gts» oohmx^ dcmtstte oU ud nay^ual 

gast, tad i<#duM poUtttton? c * 

OeoQi#mri aBd Solar EMttg ' ■ > . , - 

oWtheniial aati^ (based from the eaitfa^s ibtarlor) asd aotu^efior^ 

V ' ' ' (baaed OA beat from tha son) ijfe possible altaraatlTO souroea of ene^^ for 
. / - ^ el#otetaU gtfiarattoa^ BMb are relative^ ^telean v ^ 

I esiriroimeiital dam^« Tba teohaologiaa r^^red for ttolr t^rge^sbate 
tiae arst however^ at leut a deoade sivi^f . - Brcauat^jof Mobaoiogiioal^moarft^iUes, 
u iria difiioiiU to pxp^io^tto fttt 

A genaratloii* Estimates of the iraatrwatloa of fsotharmal taer^ to tMal eteotrio 
^ power la tto U.S* In the yeajr 2000, lor exmplOt rttgt f^m 10% to 20%. Solar ^ 

. : ^ power is even mo^e wcertaiHt " * / . 

■ ^ Paetfli Gas and Blec^^ 

/ ' b CiUUbriiia^s Soiioma ustcgliot wUte 

pimtoeeVeltotrlot^ bi L 

Wfe dotfHt l^rtTOVtrt ; have to reftf ^ oa pgrMra^^^l^ pbtiln^^ ^ \ 

%- oaa t^ach4ot rocik hy stoSpl^ driUiag a Wile !;a^^^^ ^*dr v 

eiiQ^^s a^ from to tibne mUea« you ^ciok^^^^^ 
t«ap#rahirea, m^p^ ^Wltaa y^ 

\. ean pi^^i» ateam ^flhloh om >e to drtw iitootMi^ ffttie^itoM v W^^^at^, 
; V 1^ steam th^ la produoed h$ ihb prooasa to apt ^^weyftd eaotl^ to gOM 

y,/- --^ ^leotrloi^ efnoteaky. 

ooatabi targe quaattttea of suUttr> ^ ^ * ; " 

^ lite uae of solar eaei^ for - eleotrlo generattoii c^vlMsly reqtilres sya« Tltla 

4 - - meima ttat wlar pmmt plaats ^i^iild be ^ost fiaalU#ta aiiaj^ ragtbas 

Ete ©MUti^t e, g, \ tiii smthwest .and jmilhersi CalUm^« Svea bi tbeae / 
areM« the he^ 

tiijtt waa tet ea^^ to geaeMte^totrtolty with optUpta WtU 
leaa tt^ opttom e£^^^ ^ 
? ' \ ei^p^I^^-some ^i^rts belie« that Oie ooal of eleotrlol^ profioed solar 
powai^ would be 100 times aa freat aa ttat prosta 

^^ULr mwgf tai howei'ery aa e0oa6mtoa]]y*^fe^tUe aitematlte to t}ioMo^ 
S terne ^Wtag^ Solar mer|7 heata a hom6 1^^^ J . 

thn i^aed thrba^^^^^ taatde the^boyie» Aa sfaowa tai Table 1 oo past 7 

(whioh Is disousaed la tha^^^M^ 

5 aotooimisHtor a major 



}mh3/^pt^^ j^ ^ solair eosfi^ &t home heating woftOdp tt^fefoifei p^du 
« il^l^ In reside W oltct^ldl^ TO^aus^stlm &^ oooye^totlyi 

.in 1^ ^Qsm^ltojai of oUf gm^ and eoal fa^ eteotrlc yAUltlas* 

1« SstUated m^^tatlras W gwU^nsal ud iolar^^uf^ for 1978 ud 
ItBSt Witt and witofitf PtoJ^^ ^nbi 
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1975 


19SS 




0.3 


0,8 


Soter 


.0.0 


0.0 






With Project Indapeadewe 






iitS 


1986 


Geothernjal 


0,3 ' 


no - 


Solar 


0.0 


•1.0 



ntUities testead of oU and utuml gm, to a^nl w^d titose 
' tlttniatlTO eaar^ sources cban^ th© 1988 prtdlotioM of pfOfWm , 
FimiRi^ with t3» Project lode^nctenDe debtstcr&s (dteiaion opttons 
1, 2, 3, 4p 5, 6, 10/ U* and 12)7 



* Hn^SsV B. Pubjlc ^llgyt U.S. Ener^i, Envtymment and Soongmlc . 
^ ^wMgms. tte\^erloan P^^^ Science AamC^loni Wttsfilngtaa, DX\ 
1974, - 

. . ' » ^ 10 



2« Estlmmt^d m^t^ usEgi ^ ^Imtvlc ulLlUlei In tba y«ar 2000, wU^^out 
Project toi^^wtdiaett Is shown below,* The numbers BTU's x 10^^ 









HYDRO 


mCt^m CTIOTHERM AL SOLAR TOTAL 






36,6 


8.0 


— -----^ — .. 1 " --- 


Pwjeot 






\b ptmc 


llotad to iQortMS tbe eontrUbytlon of Quoleftr 



n^w#> to S2. St of gto^drmal ^war to il<8f aJE^ of solar ^W€r to S.O. 
Wbat toimot wlU tb@ geotbenaal and solar power pro^oed % Projaot 
IndapeodenM hays on enargj usafi ^Msleotrio otUUtes In 2000?: Could 
we e^qport- signllloant amounts of ener^? 

3, , Bow ftould the use of soldr ener^ for tome bating reduoe oto 
douumptlon of oU* gas^ and qobI Inoreaae our alrill^ to e^»ort 
energy? ^ 

GasoHne Consumption 



Transportation is the bl^eit user of oU, prbnarUy In the form of ^sollnat 
One of the key goals of Projeot Independenoe Is to* redme psollne oouumptL 
1^ 20%. Decisions 6* 7, 8 and 9 In progrwWFOTUBE* whloh are listed 
below, are aU assraied to reduce gasoline MnsGmptlom 

6— Increase price of oU and natural gas fay taning Imported 
and domestlo^ oil md igas and demgulating th/^ price of 
domestlo oU and gits ^ . 

7~IncreM# price of gMollne direct excise tax at the 
p\mp 

8- *Reduce au^ly of gasoline by ratlontng 

9— Reduce mip^y of gasoline by allocation . 

^clslons 6 and 7 will redime gasoline cooiunptton If ^Mllne Is *^rlca j 
elastlCs^' Ue« i If the demand for gasoline &lla as the price rises. The 
gripb on the next paget which la Included In the Stadent Guide for U«S. 
ENESO? IVTUBEt su^sts that pLsollne Is not price elaitla»«consi^ptlon 
iUla when supply Is limited^ but mt when titie price rises. This graph, 
of cwrset doesn't prove that gasoline Is not price elastlCi Ftnt, It Is 
^sslble Utat a price of -55^ a gallon Is not hi^^enou^ to reduce demand, 
WhM would happen If the price were 6Bti or 75d a gaUon? We den^ know. 
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Fig. 1. C end U Ions produced the oil embargo. 
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Saooadp th© latie Increaie In consrapUon In 1974 oceur^ durliig the _ J 
summer montbst the moaths whea aoniumptloa Is alwayi hl^e§t« We shaiUd 
oompan ooQiimptlda In the iummer of .1974 with oonstunptloa In &e iummeri 
of 1970» 1971/ 1972 md 1973, U oonsumptlon 1974 waa toss thu the 
level p^edlated from the 1970-*1973 data, we dould oonolude Qiat feline ^ 
li price elastld. In the absenoe of these data, we can use &e data sbpwn 
In ^ graph In 1 to compare oonsimaptlon in September and 
Ootoberp 1973 (repreaentlng low priqe and an embargo, respectively) wltih 
oonsumptloh In September and October, 1974 (rapresentlng high price and 
no emlmrgOi respectively) « The small dlffenme su^sts little price elasticity^ 

Ano&er way to evaluate the price elasticity of gasoline Is t6 ask people if 
they would reduce their consumption of ^soIIm If the price Increased. The 
unit ATITUD, which Is Intended to su^lement U,St ENEHGY FUTUHE, 
contains data on public attlludes toward the energy crisis collected by poUsters 
^Louls Harris and Geor^ Gallup In poUs conducted In Januarys 1975 ^ The 
data relevant to price elasticity Isi 

• . the prLce of gaaollne goes wp 10^ a pdlont do you 

balleve. you will cut down your driving?" 

YIS *49% ' . 

NO 48%^ 

• ^'If yes, wlU you out down your driving a grmt deal, some, 

or oiOy a little?" , 



A ^at deal 11% 
Some . 26% 

A little 11% 

If behavior Is related to attitudes, It appears Aat the reduction In demand 
produced fay a 10^ a gallon rise In the price of ffLBoltiik wlU not be ^eat. 
Why? Are people simply unwUllng' to cut down their driving or woidd such a 
cut be too ui^lcult? AnoAer Gmup queatlon from Januaiy, 1976 Is relevanti,^ 

' • " _ •■'» . . • I 

• ''Si^poae you hAd to reduce the number of mUds you drive ^ 
oae-fpurth. How dltfloult would U be for you to meet thla 
requirement— veiy dltfloiat, fairly dltflcult, or not at aU 
difficult?" • . 

Ve^ difficult , 31% 

Fairly dlffloult 23% 

- Not at all difficult 40% 

' , ■ ^n't know 6% • " • 

About half of the people believe that It would be dkKlcult to reduce their 
driving 1^ the fimount required 1^ Project bdependence, 

^Neither the price of gasoline nor the rate pi consumption has ohimged substantially 
bi^een the ewi of 1974 and the aunmer oi 1077| the three-year period provides 
HO additional m& to determine »^prlce elftrtiQlty. " . - * 13 



WKTo© a ^^aifitcflS ' '^ean In this context ? W© don* t teow^teFTurO?Mt ~ ~ 
tbm pd^Ie raipo&dlng to the Oallup ppU mautt of aoura€t but ths data In 
TMm 3 mt^ give us Bomi Idea suggestLng viMtm Ae out In piDlloe 
€w§umptIoa ml^t bei made. Table 3 shows p^sollne consumption faf aU 
iisers for the seoond and third quar^^ of 1074, Tbe obvious nonesieatial 
use Is pleasure driving In passenger c&rs, U all pleuure dr^vtag was 
ellmlnatedp we woUd have reduced gaaoltne conaimptlon b[f 20%— *tbe gofU of 
Project Independenoe« ^ . 

Study Questloni 

,1. Does the graph to Figure 1 above stowtag the religion of price mi 

eons^ptloa of ^sollne prove Aat' gasoUne Is not price elastlo ? Wsy7 

2. Dp publlo attitudes surest price elaatlcl^? Do students, taaeherg, ud 
townspeople have attitudes dtfferent from Chose reported In tbe OaUup poU? 
(The ATTITUDE unit can be used to wswer this question.) 

3. Table 3 below sl^ws that we could reduce gasolLne oonsiunptloa by 30% 
If wa eliminate aU pleasure driving. Do you ttilnk that this would be 
dffficult for you to do? Do you flilnk taiat ^t is necessMy? 

4. Increasing the price of gasoline (FUTUHE Deelslons 6 or T)\wouW 
presumably cwse us .to reduce our oonsumpilon by reducing Remand**'' 
that Tst we couldn't afford to drive ^s much. Batlohlng or aUocatlpn 

^—fiVTUPE Deolslons 8 or 9^ cause us to reduce our -eefiisuBapHofr—— 

by reducing supply*--we couldn't biy movm gasolLne even If we\oould 
afford It, Assimlng that botb wotUd be affective, which meth^-r-reduclag 
demand or reduc tag. supply "-seems best to you? Why? Whlch\ Is the 
fairest method? Do you think that rich people and poor peoplell^ould 
have different opinions? What atout people who must drive grajttt dlstanoes 
as part of their Jobs versus those who don't? Or pe^le who live In big 
oltles versus people who live in small to^e? i I 
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TABLE 3 

GASOLINE USAGEi SECOND AND THIRD QUARTEBS, 1974* 



USER ' 


BABRELS/DAY 


BTUs/D 


AY / • % or TOTAL . 


Passea^r Cara 


! , , ,^ 

4,970,000 . 


28.1 


)9 X 10 J 2 


73.1 


Work \ 


1,770.000 


9.29 X. 


loi^ 


28.0 r 


Pleaiure \ 


1,360,000 


7.14 X 




2Q.0 


ParsQDal \ 










Buslaess I 


1,020,000 


5.36 X 


ibi^ 


- ft.O , 


Business/ j 










Goveroment 


820,000 


' '*, 30 X 


lO" 


' 12.1 


Ttueka 


1,430,000 


7.1 


\1 X 10^2 


V 21.1 


Fann Vehleles 


200,000 


l.C 


>5 X 10^2 


V 2,9 


Other 


200; 000 




15 X 10^2 


^,9 


TOTAL , 


6,800,0jp0 


35.70 X 10^^ 


' „ioo.;o 



* Sourcei U.S.. Dapar taint of Transporlatlon 
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THE 'TtJTUHE'' MODEL 



The Egeata of Deolgtoog r 
t^e thlrtaitt poislble deelslona used Iri the FUTURE stoulaklon arei " 
,1, Naw oU weUa on the outer conttaental shelf ^ 
2i WeUa on Ae Naval Beserve at Elk RUlip^ Caltfornia 

3, New oil wells on the Alaaimn Navid Reaarveo 

4, Produoa tynAstio oU and gas from aoti» sjvthetlc oir 

from shale : / 

5, Convert utilities from oU Bud gas to coal - . 

64 laorease prloa of oU and natur^ gas h^ taK^g l^Lported 

and domes tip oU ud gas and dengulatlng the prloe of ^; 
domestlo oil and pis ■ 

?, toerease prlo© of ^aolUie by direot excise tax at tha pump 

8, Reduce supply of gasolUia 1^ ratlonhig ^ . . ^ 

9 . ^„Heduee-^upply"-^f^soHneH^ 

10. Produce oars with 40% battar TOlleage 

11. Encourage better Insidatlon In homes 

12, Encourage more efllaletit appliances 

13, Accelerate the building of nuclear power plants 

The etf acts of each decision on the value output the program are shown 
In Figure 2, Note that the layout In Figure 2 Is Identical In layout to 
FUTOTE^s printed output* The numbers In the boKes are tta decision 
numbers. 11 a nUmber Is in a boK» the decision has an effect on the value 
reprasentedJ^ the box. Daclston 13| for e^mpla, has an etfect on the 
cpnsumptlon of oU, gas» and nuoleay power by electric utliltlas. If a nimber 
has a "minus !^ sign, the effect of the daclilon Is to reduce the value « . If a 
number has, no slgn» the daclilon Increases the vidue. Decision 13| for 
example, reduces the, electric utilities/ consumption of oil and gas but 
nasramrea Ihilr coniun^tlon . : 



MmM- 



TOTAL U,S, ENEBGY CONSUMPTION 



Oil 



Gas 



Goal Hydro Nupleai' 



iDdttstiy 

Eleoirleal 
tiling 

Cetainargial i 
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DOMESTIC NONRENEWABLE ENEROT 
CQajtanpfclbji 







Oil 


Gas 




Coal 










BTU X 10^^ 


1, 2, 0, 4 


4 " • . 














rr-o-:—^ 










' Sourc© Total 


1,2,3,4,5, (6,7, 
8,9)*X0.ll*ia 


4, S, 6* 11, 12 


4 










Oil 


Gag 




Coal 








1. ■ ■ ■ , 

I s 




-1, -2, -3 




— 
-4, 


-a, -6 








\ -■■ 


' Yoars 

Remaining 


^1. ^2, ^z : 




-4, 











Alt PaUutloii 




, (-7. -8, -9), -10, -n. 


-12 


5, a 


Cartofi MonoKldt 


(-6, -7, "-8, -9), ^10 






3, a, -11, -12 





Land Waata from SU'lp Mining 



4, 6, 6 



ERIC 



Wotqr PollUtlonj 

/ Bxlm tviim Oil Wallo: 



1» 2. 3 



Oil 

Silt 

Rad Imefe I'/o Warn© 



1, h 3. 



^l, a, 3 
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Pagameters aad How to Change Them / 

l.\ Total V.S, ioer^ ooasumed In 1976 Is iripraientad^ the matrix of 
valiiea ihoira ^low. Row colmaa totals and perceatagis are 
OElaulatad from ihaie valuss. To chacfa the matrix, change the DATA 
afcateme^a at Itpea SOQO^ 60lb» 8020f 6030 and 6040 for rows It 2p 
3, 4 ttd 5 respiotlvety* - 



User 




Sources and Oonaunaptlon 


(BTU X 


iOlB) 


OH 


Gas 


Coal 


Hydn 


a Nuclear 


Indufltxy 


5.4 


,10. 4 


5.6 


p.O 


0.0 


lleetrlc 












Utility 


1.8 


4.6 


9.2 


3.6 


2.6 


TransportattoQ 


18.7 


0.6 


0.0 


0.0 


0.0 


Mealdmtt&U 












' CommerclaJ. 


6,1 


8.5 , 


0.4 


0.0 


0.0 


JJoneaorgy 


4,3 


0.4 


Oil 


.0.0 


0.0 ' 



2* The grmd total of y,S, emt^ oonsumptlon (81.9 x 10^^ BTU's in 
1975) Li aisumid to Inereaa© at a rate of 6% per year. To ohange 
the rate of Increase, change llna 425, If you wanted a 4% annual 
Incraaaef for example, the itatement oJ^ line 425 wduld bes / 

. . ' ' ' ■ - ^ - ^ ■ Jj 

\ . 425 l^T T9 ^ T9,+ T9 * ,04, 

3/ The paircentage of the total coniumptloci which la i^ed 1^ induati:yt 
electric utUit lei f transportatloni residantlal/commerolal and| non^ 
energy ehanf as each year as shown belowi , . , / 



USER 


CHANGl . 


Induetry * 


-^,59 


EliOtrleal ttllltles 


,89 


Traniportatlon 


-.09 


Reildentlal/ 
Commercial 


\ 

i 


Nonener^ ' . 


,. .14 



To ehanjp . thiese values i ebangt the DAm statement at Urn 5060. 
Note that valuea are pxicided by tvio geroSp e.f« f for an annual 
\ raduetlon o( -,fi9^ enter -.0059, 

4. The parosntagfs of an©TBr cpttsumptloh froin ewh iource aaoh 
uaer ehange #aeh ytar ty tl« aflaounta aHown below. 



= USEH : 


OIL 


GAS ' 


COAX 


HYDBO' 


NUCLBAB 


Indttst^ 


.01 


-.008 


-.,003 


0 , 


0 


Electrical 










Utaitles 


.002 


•i., -.007 


0 


-.008 


.013 


. Transportation 


.003 


.1. -.003 




0 


0 


Basidantlal/ 












Coi]marolal 


.003 


, -.002 


ooi 


0 • 


0 




.01 


-.008 


0 


0 


0 



15 

5* BeglnnlQg reserves of olU and coal In BTU^s x 10 ara S80t 
1032, and 4096O respectively. To change these valu#s» ohaage tbe 
DATA statameat at llnr 8080/ ^ 

6. Domastlc production of oU and gas, la BTlJ's k 10^' for each year is 
^ reapreaentfd Ity the valuea belowr ■ ^ 



« — " — - 

YEAR 


OIL ■ ' OAS 
' PKODUCTION PRODUCTION 


' 19TS 


24:2 ' 


22.6 ; 


1970 


24.6 


22.8 


1977 , 


, 24.9 ■ ' ' 


23.0 


. 1978 


25.3 


23.2 


1879 


25.8 , 


28.4 


1980 


25 . 9 


23. 8 


1981 , ' 


26,2 


'23.8 V' 


1982 


26.4 


24.0 , ^ 


1983 


26.7 


24. 2 ~ 


198^ 


ZB.Z- 


34.4 


' ; I98j5 ■ 


29.8 


24,6 



4 
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To c^Qgt 'Oiesa yaluei^ cbwge^ 1^^ DATA statements at lines 

5 lOO and 5120 for oil and gas » reipeotlVeftr, \ 

7, Sa^ ddolsioQ ohanges appr^rlate assumed values 1^ the amouiits 
show belowi \ / 



DECISION 


* VARIABLE 
' NAME 






Wl 


a4o 


2 


W2 


o .ai ' 


a' 


W3 


1,40 




Ml (oU) 


2.10 




M2 (ias) 


1 . 00 


5.' 


Bl 


0.46 


a 


^2 (traaa.) 


/ 2.10 




B8 (IniduBtxy) 


0,46 


7 


B2 


2.10 



/ 



24 
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. ^ aOTKS ON USH^G THE CKIT IN CLASS 

Bafox^ using tba progrmp ask ill stadmts to »ad £b# Stadiot OUttte^^ to 
U*S* ElTOHCfr FUTUTO to anHoipiM© ih© etecta of the vartow 

d^tiioM, Afttlo^ttag effipti om be dona Uadlvid^^ ot antlTt. 
otoss M the go^ of a dlicusslofl^ t 

1^ quaitioos prlitfed at Qm @ad ^f tli© muuid are Jiitdiida^ guldii ^ . 

sttidents la their usft of tto propwn. artf astod to dstin^^^^ 

of eaoh dtolstoa ^qpufWtafy ud Oia t^ots of iSTOral delbtsEons m 

Tbli can he dotae ta^ ^Ladtvldual gmiteats ori In Use tuii^ oast 

avEUabllt^ of tenfitmOs U Itmlte^, ta^ a» entire alus. b detetmUttliig 

effeots of sewria deotslons tdgether^ the Frojeot bdapen4^ue deolsl^^ 

be made.,-^ • - ■ ' . , ' ^v 

After ufitng the propamt ask studMta to go O^ou^ a y^uaa pl|^rClloai^^^^ 
eieeraiset avalu^log Aia rflatlva l^portai^e of nduaing our d^ndende oi^ 
iB^rted iner^t stabUlftjag tte ec^cray/ iaid oopitrtU^ 
they have ranked ttiese goals, they oan evaiiiiMa l^r^eot^t]^^^^^ 
their own plana wltib respect to achieving their valued goris* 



PHOORAM DOCO^ffiNTATrON 



■y- •■?is--is'-'-";,f--KS5 




t 




aamyih! Run o.f F^'TV'ni-' 



sST-rtjnuBK 
mm 

DO HQX) Htm IMSTBUCTION 3f rRS 

THl^ IS h SIHUL,ATlON EWEROl bl.i»W.y rt-^D e:)iSLWPTt Ofi IN fHr 
tl^niD STATES FOR THE YBAKS 19^6 TO 1983. I T ^U-OVfS TO Hfl.K£ 

THt Um or ©JERGy-ReLAtKP OiCSSlOMS f^ACtMO JUfl.C'JWtjf 19Tb 
flrtD to SEl: THE CrfCCT OF youa aEdSIONS ONt O^JR P^EftOf rrjfURC. 
W)IJ WILL. BK Aft.E TO Stt HO tOT In DECl SI<5fiS FBCT 0 Uft fOIOl, Vrf.mY 
(XHSmPnQfit THE PEBC»r7AGE Of TWE TOTAL. COM SUNSW &Y aMOUSTBf* 
W.ECTRiC irriL,lTIES# TRANSPOR'TAf 10 5}# RBSfDWiTlAU caM*1gWI Al. ) 

i^ifts# ma ummEnGf uses, tou viut «.so ie« now roij« oicisions '^'^ 

WBCT THE PERCBNITAaES OF TOlAL-^SaQrf CJBTAI'NPO rra^l W^ISTI C 
geWRCSS AMO HOv the use of W2MgSrIC SOUPCES iflFFICTS RCSCHVIS 
Of OIL* GASp /WD COAL. 

CAM HAKE AVT COHBlMATIfl^J OF &'IC3SI0VS FWl WE 13 WSS!»fe 
DECXSIONS LISTED BELO AFTEB fO U SEE THE LaSTi YOU WIUl, IE AJKSD 
W WHTKH rom decisions A«0^ OIJCSTSO^i ^ARJt sflUU CB T-^PBD* 41,1. 
Wll^HAUl TO DO IS TfPI TKS MBSft CORniSM?JD.lW^ ri) i CSCISIOS! TfOt) 
UWT TO HAKE AMD THE* PBESI, tHB C AABlflOC ftaTLJBPr ftUT'TONi SUtSTIOeN 

wiir WTER touB »iERar oecr jia»s tm vruu aa ^iwio tn tmmAtv 

WW. OrW ¥0U WAMT TO SEE mFO^ATIOM Dl SM.A*|CPi fQU CaV 
mt {l> ALL rSABS PMs<{ HTi tji C8J afJU'^ HTt OS 

ta) OMLT VE nCCa^fiBND E! THM (35 Ift (3) SI'SCa CIS WetjIM5 

aO MIWUTES TO PRI?iT< 

THE TIMBERS THAT yiLL BE Pfll-JTCD rfflS eirHEffl PtmmtMm OR 
afllTrSH THEffi»fAU WITS CBTfJl Tf^ ES lO "rt TKS ISrK ^1?JE3. 



mS5iBl.S DSC I S10V5 

I, MEy OlU WELUS OM THff OUTE« COMtfJCWTAL SHE.?* 

2* VtLLS THE NflyAL RESERVS AT B*H HIl.US# CAi^IF. 

3. MEV 'lli., Wfi-US THE fiL,(iSi<M MAVAL RESCRUES. 

4. PBODUCS SWHttlC OIL FftD'^ COAL AMD SHAiE. 
^= CO?JVERT tTTfLITSP^* FRrtM 0!! AVn OAS TO COALj 

«S. rMCRCASE PHICE OF OIL Mn H fktUHA^ G-AS B t TAXIMO I.MP5RT^G A.VD 
OOHESTIC OIL AND HAS AVD DER^GUL ATI THE PRICE OF TOMEStl C 
OIL frVt) GAS* 

1* IMCREA5E PfllCT OF CSASOLIME SY DlilECT EXCISE TA:< AT tKE PUMfP. 
8. REDUCf SliPPLY OF CAS-OLINE BY fiATlOf^lNS. 
9., REDUCE SL'PPt,Y Or 'lAMLtVn BY ALLOCATION* 
10* .PW30UCE CARS WJ TH 401 SSTTtP 'llLeAOl, 

II. ©iCOURAGE SETTER IMSLI-AttO^J IW H3M£3» 
IS. BMCOUHAQE f*OflE EFFIC*PJT AJPPLIAVCES- 

13.- PJCSSASE THE ^.'lIMaER OF *JUCLfAa POWfl PL.A?iTS* 

ENTER YOljR DECrsnNTS 

?3 

75 

10 



fCiV OFTSJ DO VAMT iNFOfU'SATlOW OlSPtAyEt)? 

,i ALL YSftRS* 2 • 19-75 A^^D i9as* 3 » O^JUY 1933.7 3 



J975 























oil 
















I^D\J§TRT 


C* • ^ 


4 \^ i 


A 


4* 0 




0* 0 


0* 


0 


sLEC urti. 




a* 


\ 


8# 9 






2« 










7 


0* 0 




0* 0 


0* 


0 


mst /con *L. 




• 


6 


0* a 




0* D 


0* 


0 




3.^ 


w • 


n 






0^ 0 


0* 


0 


TOTAL 


36* 5 




7 


13* S 




3tr 6 


a« 






4** 0 






i 4 






3* 


1 


OOMCStIC 


a 




3 


i 3* b 


















iOO* 0 










DOMEStlC RESERVES 
















rum. 


3TU K 






/EARS 


AT J975 






OIL 


S55*6 






23 • 










10 lOi 


7 




a?. 


4507 






mm. 




* S 




3033* 


07 







BATE 



TOTAL. 

ei. 8 

19. 3 
15. 0 

4. a 

81.9 



PEHCENt 

23. 5 
5w R 



1985 



SOUHCE 



USSR 
aiC UTIL 
BM« /COM 'L.. 

TOTAL 

nmEStic 



OIL 


GAS 


COAL 


KYDPP 


S. 0 


13. 3 


i-O 


0#D 


3»4 


«. S 


as. 7 


7«7 


35. 9 


1. 0 


0-0 


o«o 


t.. 3 


10. 1 


0*5 


O-O 


7. 8 


1. 4 


0*4 


0-0 


sa. ^ 


30. 6 


3U 7 


7.7 


43. 0 


S3. 5 


24. 3 


5-9 


39. 6 


2s. a 


3U 7 




5*3. 4 


93. 0 


100.0 





M'JCLSAR 
0. 0 
S-6 
O.O 
O-O 
0.0 

S-* 

4-3 



TOTAL PEflCCNT 



86* S 
47. 1 
07.0 

eo* 1 

9.6 



130. J 



30,3 
34-S 
30-7 
I S«4 
7«4 



DO*IEStIC RESSRVfS 

preU BTU X 10* 1 5 

Oil, 383.8 

OAS 761 

COAL, 40721. 



YIARS AT 1985 

26.9858 
1284-49 



RATE 



CO WU tf«^T to BIN THE SLIW-ATiON AGAIN? MO 

mm " 
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F UTtfgE, Pr'oemin..lLi9t liiB 

nET-F'rTaRE 

LIST 

FIfTtJRE 

I REM fUTUHE ENEHO f S'JPPLY A^JD C0VSLMHTI 3>J S I-l'^LATl OM 

5 DIM B1C103 

6 LET 3S*0 6^0 7«i0 8«O 

7 LET S5"SA»S7«'Sfl«S9«N*0 

iO PRifJT "ro you NEED IMSTRUCTI DNS"i 

15 I^PUT BS 

20 IF BICi^l]«"W" THEN 700 

as GOTO ^OOO 

nm A HOLDS SOURCE K tJSEfl MATBIX* P HOLDS NEARLY CK««Jt?R IV 

^0 RS'i PWPORTIiJM USER COMStMPT 13^ * B HOLDS TOTALS* C HOLD 

60 REM COLfJ,^^^ TOTALS 

70 DIM AC SjSI^PC 51#RC«7i CC61 jBC S#51 

80 DIM Ate lOi 

85 DIPl OC I n#GCl n . 

90 LET A*«"l2na567890" 

91 LfiT 19'0 

98 PRIMT "HOW ^FTEN DO rOU WAVT IV FORMATION DISPLAfSD?" 

93 PRIiVT "1 ■ ALL rEAHS. 2 a 1975 AMD 1985# 3 • 19S5*"* 

94 mPUT Z3 

95 MAT flsZER 

96 MAT C»ZER 

97 IP i%< I OR S5»3 THEM 93 . 
iOO MAT BEAD ft 

no MAT ' READ P 

Hi READ Oi< 61#C1 

lis MAT ReAD ,0 

116 MAT RSAD G 

laO F0RI-1TO5 • 

laa FOR J-1 TO 5 • ' 

124 LET R£I3«RC n-t-An^ J] 

126 LET G£ JI»dC J3*AC I# J] 

128 VEXT J ^ 

130 stnt I ■ 

13 r FOR I»l TO 5 ' 

138 FOR J" I TO 5' 

133 LET set* JO* ACI, JD/RC n 

134 stkr J 

'136 LET r^^r^fhtii 

135 ME5CT 3 

140 LET D-197S 

141 IF 21=3 ANJD Del985 THEM lAB 

142 IF Zi^S AMD P« 19 75 THEN 148 

143 IF 25-a AMD D»4 9S5 TH^V 1=48 

144 IF ZSsl THEN U8 

145 aOtO 390 

US PHim LINC4 3 

149 PRWT D 

150 PRWT 
155 LET H-l 
160 PRlMT 

ItO PRIMT SOURCE" 

180 PRWT TABC3)|'»USER"ITABClSJf 

181 PRIMT "aiL"JTAB<2SU . ' 
188 PRI?IT '•GflS'?ITABC89 )J 

183 PWfiT '•COiW;»'lTABt3^3 J. 





184 












187 












PI n 




S20 




aao 








3^0 
S60 




370 

sfilo 








300 




310 








ado 




34 Q 




350 




360 




370 




17<^ 




MO 




390 






* 


410 




415 




480 




4^5 




440^ 




450 




4SS 




462 




46§ 




470 




47S 












490 




100 




SOS 
















530 








550 




554 
















S80 




590 




S9i 




600 




60i 




60S 










ERIC 





PRIVT "♦HYDR0"ITAB(43) J 

PHIMT ••NUCUE/iH"JTAB('3^()j 

PRINT "TOTAL*'! TAB( 60) > 

PRIMT ••PIHCfeNT" 

PRINT 'MfJDLfSTRy"ITA8Cl^)J 

LET I«l 

GO SUB 1000 

PRIiVT "ELEC tITIL'*} TAB( la) J 
LET I»»B 
60 SUB iOOO 

PRIMT "TRANSPORT,. "J TAB< 143f 
LET Iw3 
GO SUB 1000 

PRINT "RES./COM 'L. "I TABC 14> ? 
LIT 1«4 
QOSUB 1000 

PRIMT "NOt^ENERGy'J TAB< 1^4 ) J 
LET I">S 
QOSUB 1000 
PRINT 

PRIMT "TOTAL"! TAB< 14) J 

GO SUB 1300 

PRINT 

PRINT 

PRINT ••DOMESTI C"l TABC 1/1) J 
GO SUB 3000 

REM CALquUATE' NIJCT YEAR' S UALtJES 
LET. D-D+l . 
IF DwI98fi THEM 520 
LIT W«T9 

LET T9«T9+'T9*. 05 ' 
FOR 1- 1 TO S 

LET "RCn»< <SCn/'W)+PCI3)*T9 
NEKT I 

WAT C-ZEB , ^ 

FOR I»i TO S 

FOR J" I TO i ■ . ' , 

. IF AC1#J1«0 THEM -*90 ' 
LET ACI» J3-BdU J3*RC n 
LET CC J3-CCJ3+ACU J3 , 
NEXT J 
NEXT I 
QOSUB ISOO 

GOTO Ul . . , 

RESTORE : 
PRINT LINfCflJ 

PRINT "DO'YOIJ VAiVT TO RIN THE SI.iULATIpN AGAIN"! 

INPUT Bt M 

IF BiCUU«"N" THEM 990 

LET 05»OS"07«08»0, . ' 

LET SSbSSsS?" Se«S9-M-0 • 
.PRINT' ••DO YOU mNT THE LIST OF POSSIBLE DECISIONS''! 
INPUT Bi . ■ 

IF BiC U n«"f*" THEM 700 
PRINT "POSSIBLE bECiSIONS" 
PRIMT " 

PRINT"!. MEW OIL WEULS ON THE OUTER CONTI^OTTAL SHELF." 
PRINT 

PRIMT "8. WELLS ON THE MAVAL RESERVE AT ELK HILLS* CALIF." 

PRINT 27 



31 



610 PfllMT Sm OIL VRLLS O^f THE AI.ASKAV "^AyAL RRSKnVES." 

612 PniMT 

615 PftlMT "/I* PRODUCE SYNTHETIC OIL FRTM COAL AVD SHALK»" 
617 PrilMT 

620 PRIMT CO'^VKRT UTIUITIKS FROM DIL AND GAS TO CTAL*" 

622 PRIMT 

689 PRI^JT "6» INCREASE PRICE OP OIL A^JD SJATJJBAL GAS TAXIMn I.ipOHTEDS 
PRIMT DOMESTIC OIL AND OAS AMD DF:REGrn.ATIMn THE PRICi OF DOMESt 

637 PRIMT OIL AMD f^AS. " 

mS PRIMT 

630 PRIMT IMCREASE PRICE OF GASOUIME BY DIRECT EXCISE TAK AT THE PIT 

63^ PRIMT 

635 PRIMT "a. REDUCE SITPPUy OF PASOLl^E Br BATIOMIMn**' 
637 PRIMT 

640 PRIMT ''g. REDUCE SUPPLY OF OASOLIME BY ALLOCATION*" 
642 PRIMT 

646 PRINT "10. PRODUCl CARS WITH 40% SETTER MIUEAGB.*' 
54 7 PRIMT 

6S0 PRIMT "11 • ENICOURARE BETTER IMSIJLATIONJ I^^ HOMES*'* 

652 PRIMT 

655 PRIMT "ia# ^COURAGE MORE EFFICIEMT APPLIAMCE3-" 

657 PRIMT 

660 PRIMT "i3» IMCREASK TKE MLJMBER OF MUCLEAR POWER PLAMTS**' 

670 PRIMT LIMC4) 

70O PRIMT *'EMTER YOITR DECISIONS" 

710 IMPUT D9 

715 IF D9>i3 THEM 6000 

716 IF D9<0 THEM 6020 
720 IF D9»0 THEM 9 70 
781 IF D9«6 THEM 9 10 
788 IF D9 <^ 5 THEM 730 
72^ IF D9 9 THEM 738 

726 LET D9-D9-3 ' 

72'7 GOTO 730 

728 LET 09^6 

730 GOTO D9 OF 740# 760^ 780i «aO# 820* 3^0# 860 *08O# 7 1 0# 900 

740 REM WELLS OM OUTER COMTIMEMTAL SHELF 

745 LET 0 5»3.a 

760 GOTO 710 

760 REM WELLS AT ELK HILLS 

765 LET 06^. 34 

770 OOTO 710 

780 REM WELLS IM ALASKAN RESERVE 

785 LET 0 7«i 1 #4 

790 GOTO 710 

800 REM OIL FROM SHALE 4 COAL 

805 LET 08^2. 1 - 

810 GOTO 710 

880 REM COMUERT UTILITIES TO COAL 

825 LET SSs* 45 

830 GOTO 710 

8^0 REM REDUCE DRIi/IMn 20% . 

W5 LET S6*a. 1 / ' 

8SD no TO 710 ' 

860 REM CARS WITH BETTEa M ILEAGE 

,865 LET S7»a.3 ' . 

870 SOTO 710 

880 REM HOMES WITH BETTER IMSULATIOM 

885 LET S8* 1.5 , ' ' 

890 GOTO 710 



900 REM INCREASE MUCUISAS , CAPAniU I Tt 

908 UET M-.ia. 

9QS GOTO 710 

910 UET S9-.a5 

990 goto 840 

970 PR-INT Ll'^ca) 

980 GOTO 40 

990 STOP 

■ 1000 REM PRIMT A LIME OF tHE MATRIK WlT.H ROW TOTAL AMD 

lOOS LET S-l 

iOlO FOB J*l TO 5 . 

lOaO Lt% T-ACU J3 

1030 REM PICK OFF 100 'S DIGIT 

1031 LET A«IWT€T/'100*'.0005J 
I03g LET F»l 

1033 QOSUB gOOO 

1034 HSM PICK OFF ID'S DIGIT 

IQ3S LST A*IMT< <T- <A* 100> )^10+. 0005) 

1036 IF T* 100 THEN 1040 

1038 LET F-0 

1040 GO SUB gOOO 

104S REM PICK OFF I'S filQIT 

104S IF T<100 THEM 1060 

1050 LET A*lO0*<l0*A) 

. lOSg GOTO 1O70 

1060 LET A»10*A 

1070 LET AwIMTtT-A-f. 0005) 

1076 LET F"0 — . 

1080 GO SUB SObO 

1100 PBIMT '••••J 

n05 REM PICK OFF .I'S DiniT 

lUO LET AiiIN^T<CT-IWT<T>+»0005)* 10? 

niS LET F-O 

nao oostjB sooo, 

lia^ IF 0-7 THENf 3S60 

Has IF G> 1 THEM 1 140 > 

1130 IF. T-RCn THEN 1180 

1133 IF r«<RC i 3-^T9 3*100 THEN 1200 

1140 PBINT TAS<14+J*75I 

. U4S GOTO fl OF 11S0# 1335#3O00#3l5O#3180>383O#3a6O#33OO 

USQ NEXT J , 

/ USS IF H <^ I Then 1370 

. USS PRINT TAB < 54)1 , - 

U58 IF Q»i THEN 1340 

1160 LET T-RC 13 

U70 GOTO 1030 

USD LET"T3CRCI3/T9)*100 

.U8S PRINT TABCfiO)! 

1190 GOm 1030 

laOO PRINT 

laiO BBTtJRN . r 

1300 RIM PRINT COLUMN TOTALS Mt> PERCSNTS 

1303 LST CC$3"T9 

130S LET H-l 

1308 LET d»a 

' 1310 ?"0R J-r TO 6 

1300 LET T«CCJ3*H , 

; 1330 GOTO 1030 

1335 IF J«5 THIN 1152 



134a PH^^}T 

1345 If H <* I THSM 1370 

1350 UET H«lO0/T9 

1360 PRIMT "PiRCB^IflTABC 14); 

1365 aOTO 1310 

1370 REttJHM ^ 

1500 REM CHAMflE BAgE VALUES ACCORD IN H TO DECISIONS 

1501 REM COiVVERT IJTILiITllS TO COAL 
1508 LET ACaj33-AC 2< 33*S5 

1504 LET CC33-CC33+S5 

1506 LET Ada# n«ACa# 15-SS/3 

1508 LET GC 13-CC n-S5/3 

ISIO .LET ACa*S]-AC ajai-2*<S5-^3> 

i5ia LET ci:a3-cc23-a*<ss/3) 

1513 REM REDUCE DRIVING BY 301 

1514 IF" D»1976 THEN 1531 

1515 LET AC3# n"AC3# 13-S6 

1516 LET RC33-RC33-S6 

1513 LET CCn«CC13'-S6 , 

ISaO LET T9-T9-S6 

1521 REM CARS WITH BETTER MILEAGE • 

1523 IF D<1978 OR D» 19'80 THEN 1548 

isaa LET AC3j 13-AC3* 13-S7 

1526 LET RC33-RC33-S7 

1528 LET CC13-CC13-S7 - , 

1530 LET T9«T9-S7 

1541 REM BETTER HOME INSlJLATIOV 

1542 IF ;D» 1976 THEN 1953 

1543 L^T AC4*n«AC4* 13-S8/3 

1544 LET RC43*Rf.43-S8 
1546 LET CC13-GC13-S8/3 
1548 LET T9-T9-S3 

1550 LET AC4#a3»AC4< 23-3*< S8/3) 

1552 LET CCa3»CC23-a*€Sa/3) 

1553 REM NOCLEAfi CAPABILITY 

1554 LET ACa#53aAC2#53+N 
1556 LET CC53iiCC53+N 

1558 LET AC2*23aAC2i'a3-2*CN/3) 

1560 LET ccaj-ccai-a^cN^s? 

1562 LET ACa# 13-ACa# n- <N/3) 

1564 ^LET CC 13-CC l3-<N/3) 

1566 REM TARIFF ON OIL WJD GAS INDUSTRY SHIFTS TO COAL 

1568 LET AC 1*33"AC 1* 33*S9 ' 

1570 LET CC33-CC33+S9 

1572 LET ACI#13«AC U 13-S9/3 

1574 LET ,CC n»CC 13-S9/3 

1576 LET AC l*a3"AC I# 23-2*<S9/3) 

1578 LET CCa3"CC23-a*CS9y3) 

1580 FOR I" I TO 5 

15S2 FOR J«l TO 5 ' 

1584 LET, BCI# J3«AC I* J3/RCI3 

-1586 NEKT J 

1588 NEKT I 

1590 HETUH^ ' 

aOOd' REM CONVERTING NUMERIC TO ALPHA 

solo IF A«d mm aoso ' 

2020 PRINT A$CA>A3 I ■ - 

8025 GOTO 2b^0 

ad30 IF F«l. THEN 2035 

.fiOaa PRINT ASCIO* 1031 . 



8034 


GOTO 8040 




2035 


PRIMT " 




3040 


BET'fBN 




3OO0 


nm CALCULATE AMD 


PRI^!T DOvf. & FOH» SUPPLV « D0>1« RESEHVES 


' 3010 


REM OIL 




3013 
3015 


LET J« 1 
LET G»'3 




301 S 


LET P"D-1975*1 




3033 


LET Rl-OCPJ/CC n 




3084 


SOTO P+1 or 30S6# 3086* 30aft# 303aj303gj 303*^* 303(^* 303(^# 3040#3040» 3040 


3086 


LET T"Rt*CC 11+QS+06 


3087 


IF Oft-*., 3 THEM 3060 




30i8 


LteT 06«06+. I 




3030 


GOTO 3060 




3038 


LET T"Rl*CC U+05+06 


3034 


GOTO 3060 




3036 


LET T"R1*CC 15+05*06*08 


3038 


GOTO 3060 




3040 


LET T«»R1*CC U +0 5+06+0 7+0 8 


3050 


LET 0 7-07+1.4 




3060 


LET Rl-T/QC n 




3065 


IF D< 1980 THEN 3070 


3067 


LET 01"Ol-T+08 




3068 


GOTO 3071 




3070 


LET 01-Ol-T 




3071 


IF 25*1 AMD D-1985 




30? a 


IF 25-8 AVD ©■19 75 


rnmt loao 


3075 


IF 25-1 THEN 1030 




3080 


REM GAS 




3083 


LET 1^8 




"3oes^ 


LET 0-^ — ^ - - ; 




3090 


LET P-D-197S+1 




3110 


LET H8-GCP3/CC2J 




3130 


LET T«R8*CCa3 




3140 


LET Ql-Sl-T 




3141 


IF Z5»l AND D-1985 


THW 1030 


dl43 


IF 25-8 AND D-1975 


THPJ 1030 


31 4 S 


-IF 2S-1 THEN 1030 




3150 


HEM COAL 




iisa 


LET U-3 




3155 


LET G-5 




31 60 


LET C1-C1-CC33 




3170 


LET TaCCgj 




3171 


IF 25*1 AN6 D-198S 


THE^^ 1030 


317^ 


IF 25-8 AND D-1975 


THEM 1030 


3175 


IF 25-1 THEN 1030 




.*3176 


GOTO 3360 




31 80 


PRINT 




3190 


PRINT ••PERCENT"ITA8< 143 1 . .. 


3800 


LET G-6 




^3805 


LET iJ-1 




3810 


LET T-R1*100 




3880 


GOTO 1030 




3830 


LET G«7 I 




3835 


LET *M8 


3840. 


LET T-Ra*100 ' 




3850 


gOTO 1030 




3860 ' 


PRINT .tABCSSJl 


3870 


PftlMT "lOOiO" 





3300 PRI^T 
33 JO. PRINT 

33S0 PRI?4T ••DDMESTIC RESEflVES" 

3329 PniMT^'*F!.fEL"#"8TU X 1 Ot 1 5"» "fEARS AT"; Dl "RATE" 

3330 PRIMT ••Olf-"»Ol*Ol/CRl*CC m 
3340 PRIMT "GAS"#Gl#Gl/<Ra*C£aj ) 
3350 PRIMT ••COAU"#Cl#Cl/'CC33 
3360 RITURM 

4000 nm II^STRUCTIOVS ' 

4010 PRINT 

40iS PRI?iT "THIS IS A SIMULATION OF mtRGf SUPPt-Y MB CC5MSUMPTI0M IN THB 

4020 PRIMT "LIMITED STATES FOR THE fEARS 1975 TO 1985- IT AULO WS YlU TOB 

40fiS PRIMT "THE KINO OF H^IRGY- RELATED pSCISIOMS FACIMQ OUR COUMTBf 9 

4030 PRIMT "AMD TO SEE THE EFFECT OF YOUfa DECISIOMS OM OUR EMSHGY FUTfJRB 

4035 PRINT "YOU WILL BE ABLE TO SEE HOW YOUR DECISIONS AFFECT OUR TOTALB 

- 4p40 PRINT "COMSUHPTIOMj THE PERCE^TAaE OF THE TOTAL COMSIWED BY I.MDUSTa 

4045 PRINT "ELECTRIC UTILITIES* TRAMSPORTATIOW" BESIDKJTIAL AMD C")MMERCB 

4050 PRINT "USERS* AMD NOM©IERQY USES* YOU WILL ALSO SEE HOW YOUR DEC IS 

4055 PRINT "AFFECT THE PERC&JTAOES OF TOTAL CTERGY 0 STAINED FftOti D0MEST8 

4060 PRINT "SOURCES AND HOW THE USE OF DOMESTIC SOURCES AFFECTS, OtJR BESB 

4065^ PRINT "OF OIL* OAS* AMD COAL."> / 

4070 PRINT 

4075 PRINT "YOU CAN .vJAKE AMY COMBIMATION OF/ DECI SIOMS FH01 TNE 13 POSill 

4080 PRINT "DECISIONS LISTED BELOW. AriER YOU SEE THE LIST* YOU ^^ILL BB 

'4081 PRINT "TO ENTER YOUR DEC! SIOMS AND A G)UESTIOM MARK WILL BE TfPED. ,B 

4088 PRINT '•YOU HAVE TO DO IS TYPE THE NUMBER CORRESPOMDING TO A DiCISIB 

4083 PRIMT "WANT TO MAKE MD THEN PRESS THE CARRIAGE BETUWJ BUtTOM. Qtfl 

, 4084 PRINT "MARKS WILL KEEP APPEARING tKT|L YOU EMTER A ,*0* C2ER0>< AFa 

14085 PRINT "YOU ENTER YOUR ENERGY DECISIONS YOU WILL BE ASKED TO I NDI CAB 

4086 PRINT "HOW OFTEN YOU WANT TO SEE INFOHMATldN DISPLAYED. fOU CAN" 
.=40S^™PRINT-^SEE^C1X^ALL^ YEARS F;^M19T 

4088 PRINT "C3) ONLY 19,85. "WE nECOMMPJDi gITHER €23 OR C33 SINCE t 1 5 REB 

4089 PRINT "20 MINUTES TO PRINT." ' 
,4090 PRINT 

4091 PRINT "THE MUMBEHS THAT WllLL BE PHINTED ARE EITHER PERCENTAGES OR" 

4092 PRIMT "BRITISH THIIWAL UMlts <BTl|5' TIMES 10 TO THE 15TH POtJER." 

4093 PRINT LIMCS) 

4094 GOTO 59 0 

4095 nm A 

5000 DATA 6.4* 10.6*4*0*0 / 

solo DATA 2. 6*4. 1*8. 9*3.6*2. 6 

5030 -DATA 18. 6*. 7*0*0*0 

5030 DATA 7* 7. 6*. 4* 0*0 

5040 DATA 3. 9* . 7*. 2*0* 0 

5045 REM P - 

5050 DATA -.0059*. 0089*-. 0009*-. 0033*. 0014 . 

5075 Hei Ol*Gl*Cr ' 

5080 DATA 580*1032*40*60. 

5090 REM 0 

5100 DATA 24^6* 34. 6* 24. 9* 25. 3* 35. 6* 25. 9* 86. 3* 26-4j 26. 7* 28. 2* 29. 8 ^ ^ 

5110 HEM 6 - 

.5120 data' 81.3*21. 9*28. 5*23. 2iS3. 9*24. 6/85. 3*26*86.7*27. 4*28. a - 

6000 PRINT "THERE ARE ONLY 13 POSSIBLE ,0101 SIOMS- TRY AGAIN." 

6010 GOTO 710 , ' ■ 

.6020 PRINT "PLEASE ENTER ONLY POSITIVE MUMBEHS." • 

.6030 GOTO 710 4, '' . ' - . 

.9999 -END , ' - ^ . ' ' • ., ' , . 



Publications Available in the Are 
of Computer Technology * 

Erivironmintal Education Units 

Five anvironmtntsl education units are available for student usa, mtth guides for thi teacher and the atudent, 
The computtr Iflnguagt In eaeh caaa is ^sic. The suggestad levels are 9-14. Tht most convnon uie 
is in ciaas#t of aocial studiti, scienca, math«natics, anvironm^tal edueation and computer acifncae. 

Our U.S. Enap^ (FimjRE) Teacher Guide (32 pp,) and Student Guide (26 pp.) 

• The Global Entrg^ Situation (EARTO) Tether Guide (40 pp,) and Student Guide (23 ppO 

• A Computer Slmuiation of the U.S* Energy Crisis (ENERGY) twhtr Guide (24 pp.) 
and Student Guide (28 pp,)^j 

• Computer Ofientad Exarciies oh Attitudos and U.S. Gasoline Constifription (ATTITUDE) 
Teacher Guide (21 pp.) and Student Guide (25 pp.) 

• A Computer Oriented Problem Solving Unit (CONSUME) TeacHer Guide (IS pp.) and 
Student Guide (49 pp.) ' 

- 1 

Elfments of Computar Careers 

This book introduces high school studms to the world of eomput^^ th^u^ problem iolving, iifflulation 
and handa^n activities/ By develaping the skills learned in the studanti e^cparienee the many cEreers 
related to computers. It c!m be uied in & elasMrc^m setting withqyil computer hardwara, with a fOrnQte 
temiinal or with a computer instailation. A Teacher's Guide and Student Guide^ accompany the text. 

REACT (Relivant Educational Applications of Computer Technology) 
Course 1 

Computirs In EducatlQm A Sumy 

The cou^e providei 30 hours of instruction for all educational pefionnel to develop aii ^derstindlni of 
camputer fquipment and operation, to commiinicate with eomputefS, to use computers in education mdm 
uriderstand the impact of computers on society. The course is combed of nine uniti* or **pacj<^ei,'' 
which can be used for a structured course or werkihop, individual ^#lf«study or as independent reference 
materials. i 

REACT (Relevant Educationl Applications of Coiriputef Technology) 
Course 2/Teachers 
1Computir*Oriented Currkulum 

The course provides 30 hours of instruction for teachers to develop an understanding of applicmtiotis 
in social studies, English, business education, sciences and math^atics. The coursa is composed of 
applications in each of the five subject areas which c^ be used for a strLjaiired course or workshop, 
individual self-study or as independtnt reference materials. 

Computer-Based Methods for Educational Decssiott Making- An Introduction and 
Guide for School Administrators 

This guide acquairtts decisiert makers with the practical applicatiofi of operatians research in management 
and adminiitfation. 

Computer Applications in Instruction: A Teacher's Guide to Selection and Use 

This guide acqudnts the tea:her with the rudiments of computer h4i*iware, pfepamming languages, 
different mlm the con^uter plays in instmction and how .to evaluate and select appropriate computtr 
ippiication materials for classmom use. 



*FoP descriptions, prices and ordering source, contact: 
^ Office of MaAeting 

Northwest Regtonai Educational Laberatofy 
' 710 S.W, S^nd Avenue 

Portlwd, Oregon 97204 ' n 



